humanities that descends from humanities computing lacks almost all cultural-critical awareness, and the side that descends from new media studies is indiscriminately critical of society and global informational 'empire' without sufficient focus on the specifically institutional--in this case, higher education--issues at stake. The whole amounts to the lack of a mental and policy firewall against postindustrial takeovers of the digital idea along the lines of fantasized 'eleventh campuses' that merge educational, social, and for-profit motives without weighing the need for the evolution of differences, and not just similarities, between higher education and other stakeholder institutions in today's knowledge economy. Even if the digital humanities serve the postindustrial state 'in some manner,' as I equivocated above, it matters what that manner is.
A Report on the State of the Digital Humanities
The digital humanities (defined inclusively as per above) have recently expanded in several ways that make expansion not just a practice but ultimately a theme. Expansion in the sense I develop here is logically commutable with integration. The digital humanities are filling in some of the gaps that previously made the field a loose suspension of topics and approaches, and such integration effectively allows the field--like fencing in an open range--to enclose larger sets of issues relevant to the humanities at large. The following are five ways in which the digital humanities have recently become more integral and expansive.
Unification of Foundational Concepts.
In the past, the digital humanities have only inchoately linked its three underlying concepts (for which 'digital' is only shorthand): technology, media, and information. Whether digital humanists privileged one or the other when they thought about their object of inquiry or their tools--and especially if they split the difference in such hybrid formulae as media technology or information technology--these concepts fused or split unpredictably, leaving such basic questions as the following unsettled. Are the textual, visual, or other phenomena that the digital humanities treat best understood as technology, media, or information? Is all technology mediational, or vice versa? Is all media informational, or vice versa?
Recently, however, the digital humanities have deepened the conceptual roots of all three cardinal concepts so that they begin to connect at an appropriately foundational level. Not all the possible relationships have thus far been developed with equal interest or rigor, but the trend is toward an integrated logic-circuit, as it were, of technology, media, and information.
Thus, for example, the digital humanities have recently begun to rationalize the connection between technology and media through such new approaches as platform studies, software studies, and digital forensics. These approaches start from the point of view of hardware and software technologies, but carefully relate those phenomena to interface experiences more commonly treated as media. For instance, Montfort and Bogost (2009) , the first book in the MIT Press Platform Studies series, studies the hardware, screen, and game play of the historically important Atari system as an integrated construct of technology and media. Similarly, WardripFruin (2009) demonstrates how underlying software processes and 'operational logics' flow up to the media surface. Or, again, Kirschenbaum (2008) shows that the basic materiality of technology--right down to physical traces on hard drives--undergirds what he calls the 'formal materiality' (apparent differences between 'naturalized' and 'abstract' phenomena) that constructs the experience of digital media. In essence, such approaches recover a 'logic' in technology (or techno-logic) continuous with media logic. By viewing media as the interactive apparition and operation of technology, they dissolve a particularly debilitating false binary that has long haunted the field: that technology is 'just' materiality (or, at best, tools) while media is 'just' spectacle (or, at best, interface).
Similarly, but starting from the reverse point of view of media, the media ecology and tactical media approaches (emerging from the new media studies side of digital humanities) also create a deep connection between technology and media. These approaches treat media not as something to be consumed passively (a holdover from the era of mass media) but as participatory or contestatory social action. Media is not just watching a screen, in other words; it is programming or hacking the screen. The logical connection between media and technology in this view rests on the fact that media becomes a mechanism that users operate. Media, we might say, is not 'found art' but a kind of found tool, instrument, or even weapon. The terms ecological and tactical specifically reinforce this active sense of media by emphasizing its difference from the monolithic and strategic media of earlier broadcast regimes. Because corporations and governments tend to monopolize media technologies wherever they can be treated as continuous and homogeneous (as in McLuhan's and the Frankfurt School's original idea of media), the media ecology and tactical media approaches concentrate on redefining the media-scape as diverse 'environments' of site-specific technologies with hidden 'tactical' (guerilla-like) potential. Thus Garcia (1992) , Garcia and Lovink (1997) , Wark (1997 Wark ( , 2006 , Lovink (2005) , Rossiter (2005), Fuller (2005) , and Raley (2009) on tactical media--not to mention the provocateur work of 'hacktivist' net artists--reenvision McLuhan's global village and the Frankfurt School's culture industry as an intricately non-homogeneous, multitudinous, and differentiated space of situated media technologies that users can operate for resistance or advocacy. 5 The media-scape, in other words, is a rich rain forest or tidal zone with plenty of edgy, interstitial margins in which culture guerillas can deploy media technologies irregularly (e.g., through local media takeovers, hacks, denial-of-service attacks, subversive video games, and so on inheriting the spirit of Situationist dtournement, vintage hacktivism in the mode of the Critical Art Ensemble (1996), Michel de Certeau's pragmatics of 'tactics ' (de Certeau, 1984) , and so on. The end result is that the media ecology and tactical media approaches pay special attention to material technologies that retain an excess of user-or community-operated potential--e.g., pirate radio in Fuller's study, site-specific digital art installations in Raley's study, and so on.
A cognate development on the text-oriented side of the digital humanities, we may note, is well-known, controversial declaration that the two are 'natural enemies' [Manovich, 2001: 225] ), and George Legrady's and other new media artist's imagination of databases as media forms (e.g., Legrady, , 2007a Legrady, , 2007b Chartier (e.g., 1993 Chartier (e.g., , 2004 , Johns (1998 ), and Stallybrass (e.g., 2002 ) increasingly compare, and not just contrast, earlier writing/reading practices to their digital successors. Clinching the point are such works as Drucker (2007), which recovers the programming-like 'functioning' of books as a tutor text for the digital age, and Vismann (2008) , which studies how the documentary and archival form of the 'file' binds together the manuscript, print, and digital ages.
The implications of media archaeology are similar. Originally associated with Continental
Schriftlichkeitsgeschichte, especially as developed in the poststructuralist mode of Friedrich Kittler's works (e.g., 1990 Kittler's works (e.g., , 1999 , media archaeology is dedicated to the study of old media as media-technology-information. There never was a time 'before' media, in other words. Or as Gitelman (2006) conceives it, media archaeology is about old media when they were new media.
The fact that media archaeology has attended especially to what might be called vintage-modern or threshold-modern media--that is, media, technology, and information from the Enlightenment to the early twentieth century--also means that it witnesses in media the history of the 'new' itself or, most generally, of civilizational modernization. As Ernst (2006) richness theory' (e.g., Daft and Lengel, 1984) to study functional or perceived differences of media and their impact on evolving relations between 'one-to-one,' 'one-to-many,' and 'many-tomany' communications (adopting some of the vocabulary of the social sciences). 10 However, this situation has begun to change due to the introduction in the digital television series: they were larger on the inside than they seemed on the outside. Though nominally constrained to a specific corpus, they grew into ever-expanding interior networks of resources and scholars. My own Voice of the Shuttle web site for the humanities--initially just 70
or so hand-crafted web pages when it started in 1994--followed a similar pattern, swelling in its later database-driven form to what is now an unmanageable extent.
But the scale of such early digital-humanities projects cannot match that of more recent initiatives designed in principle to scale up to tera-or peta-orders of magnitude. Like 'big science' in the physics or astronomy fields, such digital-humanities tools, environments, distributed repositories, or other initiatives as MONK, SEASR, TAPoR, and NINES envision operating on vast bodies of content (e.g., document collections totaling up to 200 million words in MONK, and at present nearly 966,000 digital objects across 105 distributed sites in NINES) to achieve increasingly complex pattern-recognition results and advanced research capabilities. The ultimate goal is rapid, online, and on-demand analysis of texts (and other resources) at the corpora scale or across distributed repositories. A scholar should be able to turn on a computer anywhere and not only access, but perform sophisticated processing on, all the world's information, or at least all that resides in digital collections.
The new media studies side of the digital humanities has similarly scaled up. However, whereas the mental archetype of scale for text-oriented digital scholars is still usually a corpus, archive, or library, the equivalent archetype for digital artists and media theorists has from the first more closely approximated the capacity of contemporary information. After starting with CD-based works, they quickly scaled up to the paradigm of the database and the network, making databases and the Internet not just their platforms but part of the core idea of their work. ), which at its premiere at the Centre Pompidou in Paris required visitors to scan in items from their pockets and fill out an accompanying questionnaire about the object's attributes. The computers driving the installation then processed the initial assemblage of over 3,000 objects through a self-organizing map (SOM) algorithm and projected the results in a 'wall of images' that clustered the objects in both predictable and surprising ways. Notably, Legrady saw the end result of the project (like that of many of his later projects) to be not just a visual display but an exploration of the structure of the underlying database and data (Legrady, 2007a (Legrady, , 2007b Simanowski, 2005) . So, too, Lisa The old paradigm, especially on the text-oriented side of the field, was constraining. That paradigm was empirical. As Ramsay (2003) and Flanders (2005) observe, scholars such as Potter (1989a, 1989b) , Fortier (1993 Fortier ( /1994 , and Hockey (2000) had perceived humanities computing (in In general, perhaps the single most important theoretical development in the digital humanities in recent years has been the explosion of non-empirical interpretive paradigms for what the computer can do. In their influential essay 'Deformance and Interpretation,' for example, Samuels and McGann (1999) give the computer a performative role that 'deforms' texts to release previously unseen potentialities of meaning and experience. McCarty (2005: 26, 38, 39) articulates a philosophy of 'modeling' leading to 'meaningful surprise,' 'the computationally unknown,' and (a post-Newtonian scientific motto he borrows from McGann) 'the hem of a quantum garment. ' And Rockwell (2003: 13-14) and Ramsay (2003: 171) argue that the digital humanities should be conceived as 'disciplined play,' 'algorithmic criticism,' or 'playful quest.'
Even Hoover (2005) Thus even text analysis that defends the verifiable integrity of texts--whether in the spirit of empiricism or the 'close reading' that the New Critics proposed as a rival to scientific empiricism--adds an element of play to the work of verification. Put another way, such text analysis reveals the restless exploratory spirit that had always lain beneath truly robust acts of verification.
A Critique of the Digital Humanities
A fuller account of the state of the digital humanities might consider additional ways in which the field has become more integrated and expansive. For example, I have written elsewhere about how the field has evolved organizationally and made connections with other disciplines . But I will close on a monitory note by indicating several conspicuously lagging areas in the digital humanities, ending on what I feel is the field's single greatest deficiency at the present time.
What are the digital humanities missing?
For one thing, the field has so far largely lacked a considered focus on new-media forms, are not just mechanically but meaningfully formal. As he puts it, quantitative stylistics can 'take those units of language that are so frequent that we hardly notice them, and show how powerfully they contribute to the construction of meaning' (Moretti, 2009: 156) . Reflecting on the general relation between quantitative analysis and formal understanding, he adds:
This is a quantitative study: but its units are linguistic and rhetorical. And the reason is simple: for me, formal analysis is the great accomplishment of literary study, and is therefore also what any new approach--quantitative, digital, evolutionary, whatever--must prove itself against: prove that it can do formal analysis, better than we already do (Moretti, 2009: 152-53 ).
The second step would then be to bring the same approach to bear on contemporary newmedia genres. One way to do so would be to apply such text-mining methods as those deployed In general, digital humanists need to inquire into the evolving idea of form in an age when 'templates' and 'stylesheets' mediate automatically between underlying database content and rendered surface content so as to alter the very parameters of a formalism that originally arose among early twentieth-century poets, designers, and critics on the premise that artist-authors directly designed words on a page, or typography on a poster. In this regard, pattern (as discerned through algorithmic pattern-recognition) is as yet just a placeholder for form. While forms have meaning in great part because they are specifically opposed to other forms (as the Russian Formalists early theorized), patterns cannot be distinguished from other patterns without the overlay of formal criteria. Otherwise, pattern is only opposed to random noise.
It may be added that the tendency on the new media studies side of the digital humanities to suspend formal analysis almost entirely in favor of 'network' analysis has its own problems, especially the fact that very few scholars and critics (by comparison with a somewhat greater number of net artists) understand technically what is happening inside today's server architectures, distributed 'cloud' architectures, and Internet protocols. The result is that network often becomes a totally formless concept unable to compensate for the lack of formal analysis by supplying structural analyses of the new kinds of form innate to the technology of networks (e.g., the way a blog page is constructed through constellations of mixed PHP/HTML files that extract content from databases and dynamically wrap that content in 'themes' obedient, for instance, to generic expectations about what a 'post' is in relation to a 'comment').
Beyond an understanding of form, the digital humanities are also missing what might be Nevertheless, the system cannot overcome the fact that the interpretive or analytical methods at the two ends of the scale, macro and micro, are anything but seamless in their relationship. It is unclear, for instance, that there is any resemblance between macro-scale data visualization and the way an expert art historian (or, to vary the example, a good reader of a poem) analyzes imagery.
It may be predicted that one of the next frontiers for the digital humanities will be to discover technically and theoretically how to negotiate between distant and close reading. crafting an aesthetics of data. In great part, this is due to the conceptual separation in the field between the formatting of 'data' and the encoding of 'metadata,' where metadata--or data-aboutdata intended to help computers manage the primary data--is presumed to operate on logical structures (e.g., the nested relation between stanza groupings and verse lines in a text-encoded poem) independent of expressive structures (e.g., font, spacing, and margin decisions in the presentation of stanzas and verses). In practice, this means that text-oriented digital humanists devote a great deal of thought to developing metadata, and very little to the look-and-feel of data.
Thus, for example, they seem agnostic about, if not oblivious to, whether texts should be in serif or sans serif fonts. By contrast, just about the whole population of new-media artists and designers--rooted in the traditions of twentieth-century modernist design stemming from Bauhaus, the New Typography, and so on (the same minimalist industrial aesthetic that shapes the Mac computers they prefer)--swear allegiance to sans serif as not just logically functional (its original modernist rationale) but expressively 'good design.' What is missing in the text-oriented digital humanities is similar attention to the feedback loops that arise between conceptual and expressive design--to the reverb of logic on style, and vice versa.
In general, while text-oriented digital humanists have expanded their paradigm of interpretation (as I described earlier), they have not yet realized that the corollary of such expansion is a wider expressive repertory of interpretation. Indeed, the verb interpret--ordinarily affectless in scholarship because it is keyed to the cerebral registers of epistemology and hermeneutics--may not even be the right word anymore. As noted above, the verbs deform, model, and play have been added to the repertory. Student digital projects created for my 'Literature+' courses in the past few years (see Liu, 2008a ) prompt more verbs: perform, adapt, parody, translate, and read (in the sense of a poetry or script reading). In short, interpret is only adequate if we begin to see the interpreter in the role of a musician, actor, or painter 'interpreting' a scene or score. All those additional verbs take on connotations of affect and aesthetics that exceed the normal reception of 'data' as such. In popular culture, as I have noted in my Laws of
Cool (Liu, 2004a) , such data-affect currently collects in the lumpen-aesthetics of cool. It will be up to text-oriented digital humanists working in league with new media artists to exceed cool by extending the affective and aesthetic register of their work through metadata symphonies that can make data also seem beautiful, tragic, comic, ironic, elegiac, and so on. Handling metadata so as to create a feeling for data--and so collapsing the phenomenological divide between metadata and data--may well be the secret formula for what Hayles (1999) calls the embodied experience of information.
The missing or lagging areas in the digital humanities I outline above are each worthy of fuller discussion, since they are staging grounds for new developments in the field. But I will rest this essay on a larger, superseding deficit. The digital humanities are not yet prepared to accept their likely future responsibility to represent--both by critiquing and advocating--the state of the humanities at large in its changing relation to higher education and the postindustrial state.
If the field of the digital humanities has expanded (and integrated) its fundamental concepts, historical coverage, relationship to social experience, scale of projects, and range of interpretive approaches, then it follows that it increasingly resembles the humanities in general.
A commonplace prediction in the digital humanities, indeed, is that one day the field will just be identical with the humanities in the way the 'print humanities' once were when the study of print was capacious enough to serve as the container of human studies at large. More realistically, it may not be that the digital humanities will in the near future reach the point of identity with the humanities, but the digital-humanities field has entered a transitional state when it is capacious and multifaceted enough to serve as a credible allegory of the humanities of the future.
To recur to the business analogy, the precedent is the so-called 'productivity paradox' in the U.S. in the 1980's and early 1990's (see my fuller discussion in Liu, 2004a: 152-54) . The productivity paradox refers to the period when massive U.S. corporate investment in digital technology led to flat or declining productivity, raising the question: what was all the computing and networking for? The answer, in part, was that computing and networking fulfilled the need of U.S. business (goaded by frightening competition from revolutionary Japanese business practices)
to imagine fundamental change in its processes, organization, and 'knowledge work.' Computing was an allegory for the not-yet-realized postindustrial corporation. Indeed, business theorists and gurus enthusiastically borrowed metaphors from the vocabulary of digital or networking processes to describe, for instance, the 'virtual corporation' (Davidow and Malone, 1992) . The humanities, we may say, are now caught in their version of a productivity paradox. Even with all their new disciplinary or interdisciplinary approaches, their productivity, as understood by society, is flat or declining. This is one way (and there are much unkinder ways) to say that the humanities are found wanting in their contribution to postindustrial productivity, a perception that results in the recent systematic defunding of the humanities by some governments and public university systems.
Business 'solved' its productivity paradox by drawing a third, imaginary axis on the XY The digital humanities have so far not been up to the task of addressing such issues.
While much of the rest of the humanities have been influenced by cultural criticism, for instance, the text-oriented side of the digital humanities has been almost wholly uninterested in any social, political, economic, or cultural inquiry into the contexts and implications of information technology--to the point that one thread on the Humanist Discussion Group in 2010 (a listserv focused primarily on the digital humanities) worried that in pursuing technical developments the field was all about 'industrialisation.' 18 The new media studies side of the field--especially in its emphases on net critique, tactical media, and so on--has been much more aware, sometimes almost exclusively so, of social, political, economic, and cultural issues. Yet its mode of sociocultural critique often inflates issues of technology-media-information to the hyper-global scale of the 'crowd' versus the 'empire' (a contest, we may say, of alternate totalities) with little attention to the complexly related, yet differentiated, institutions in between that do the messy and patchy (i.e., partially totalistic) work of mediation between peoples and states. In particular, new media studies often seem oblivious to the complex nature of the higher-education institutions in which they are embedded--i.e., the concrete tactical ground of what Foucault (1980: 126-29) called the 'specific intellectual.' It is as if every aspect of society and states were open to newmedia, tactical, and hactivist critique except the tolerance, protection, or other set-aside that society usually (with some notable recent exceptions) provides for the differentiated role of universities within societies--e.g., universities with new media studies programs. The institution of the humanities prepares the individual (e.g., the student) to become part of the universal (society). But it fulfills that mission in ways different from military institutions inducting a recruit, business institutions recruiting a graduate, etc. . . . To bring their field to maturity, I predict, humanists interested in cyberspace will need to articulate the institutional specificity of the 'digital humanities' and 'new media studies.' What are the organizational, procedural, social, cultural, political, economic, gender, racial, and other historical specificities of these new fields; and how does the institutional difference of these fields contribute to the universal without totality? (Liu, 2010a) I also add, as the latest development of this line of thought, that I and others in the international digital humanities community started in November 2010 the online initiative 4Humanities, whose 'About' statement reads: '4Humanities is a platform and resource for advocacy of the humanities, drawing on the technologies, new-media expertise, and ideas of the international digital humanities community. The humanities are in trouble today, and digital methods have an important role to play in effectively showing the public why the humanities need to be part of any vision of a future society.'
